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Background	
  
• Upper	
  Chitral	
  River	
  sub	
  basin	
  
• Middle	
  Kabul	
  River	
  sub	
  basins	
  	
  

• Afghanistan	
  and	
  Pakistan	
  have	
  
complexiLes	
  in	
  water	
  resources	
  

• Need	
  for	
  Integrated	
  snow	
  and	
  
rainfall	
  esLmaLon	
  and	
  modeling	
  
for	
  predicLon	
  of	
  floods	
  and	
  
droughts	
  in	
  Afghanistan	
  and	
  
Pakistan	
  

• Lack	
  of	
  unified	
  predicLon	
  analysis	
  
and	
  data	
  source	
  with	
  the	
  
integrated	
  surface	
  and	
  
groundwater	
  modeling	
  

CHITRAL	
  
OR	
  KUNAR	
  

Joint	
  project	
  between	
  
Afghanistan,	
  Pakistan,	
  
Kazakhstan	
  and	
  US	
  

insLtuLons	
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Scien6fic	
  Objec6ves	
  

ScienLfic	
  objecLve	
  is	
  to	
  develop:	
  
	
  
1.  KRB	
  flood	
  predicLon	
  models	
  using	
  satellite	
  

observaLons	
  that	
  capture	
  the	
  magnitude,	
  Lming,	
  
and	
  spaLal	
  distribuLon	
  of	
  watershed	
  scale	
  with	
  
snowmelt	
  parameters	
  

2.  Integrated	
  surface	
  and	
  ground	
  water	
  modeling	
  and	
  
predicLon	
  analyses	
  

The	
  methodologies	
  and	
  experLse	
  of	
  Dr	
  Jennifer	
  Jacobs	
  and	
  the	
  NASA	
  supported	
  project:	
  «Satellite	
  Enhanced	
  Snowmelt	
  
Flood	
  PredicLons	
  in	
  the	
  Red	
  River	
  of	
  the	
  North	
  Basin,	
  USA»	
  are	
  targeted	
  to	
  adapt	
  for	
  KRB.	
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Development	
  Objec6ves	
  

1)  Web	
  Geo	
  Portal,	
  RS	
  &	
  GIS	
  
2)  Snow-­‐glacier	
  melt	
  modeling	
  
3)  Hydro	
  –	
  Meteorological	
  modeling	
  
4)  Hydrological	
  modeling	
  
5)  Hydraulic	
  modeling,	
  Flash	
  Flood	
  
6)  Underground	
  water	
  modeling	
  
7)  Integrated	
  water	
  modeling	
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Progress	
  and	
  Results	
  
•  Data	
  collec6on	
  for	
  Chitral	
  River	
  Basin	
  and	
  KRB	
  in	
  progress	
  
•  Development	
  of	
  Web	
  portal	
  in	
  progress	
  to	
  share	
  data	
  for	
  use	
  
•  Involvement	
  of	
  different	
  ins6tu6ons	
  and	
  organizaLons	
  including	
  CCRD,	
  

Metrology,	
  Geology,	
  Focus	
  foundaLon,	
  IrrigaLon,	
  Geography,	
  MoWP,	
  MoEW,	
  
Water	
  resources,	
  Climate	
  Change,	
  Hydrology,	
  Civil	
  Engineering,	
  IWMI,	
  
Agricultural,	
  Geophysics,	
  Minerals,	
  Remote	
  sensing	
  and	
  GIS	
  and	
  others	
  from	
  
Pak,	
  Afg	
  and	
  CA	
  countries.	
  

•  CAWa	
  summer	
  school,	
  3-­‐17th	
  June,	
  2017;	
  organized	
  by	
  German	
  GFZ,	
  WB,	
  
UNESCO,	
  USAID	
  PEER	
  
⁻  60	
  MS-­‐PhD	
  level	
  Female-­‐Male	
  parLcipants	
  from	
  Central	
  Asian	
  region,	
  incl.	
  	
  

Afghanistan,	
  Kazakhstan,	
  	
  Kyrgyzstan,	
  Pakistan,	
  Tajikistan,	
  Turkmenistan,	
  
Uzbekistan	
  

⁻  IdenLficaLon	
  and	
  formulaLon	
  of	
  7	
  sub-­‐research	
  group	
  
⁻  Glacial	
  and	
  Integrated	
  water	
  modeling	
  from	
  Afg	
  and	
  pak	
  sides	
  

⁻  Post	
  visit	
  reports	
  and	
  way	
  forward	
  
•  UNDP	
  coopera6on	
  for	
  RS	
  droughts	
  tracking,	
  	
  geoportal	
  training,	
  22-­‐24th	
  June,	
  

2017	
  	
  
•  Coopera6on	
  with	
  US-­‐Canada	
  Red	
  River	
  Basin	
  Commission	
  (RRBC)	
  	
  	
  
•  Coopera6on	
  with	
  Research	
  Organiza6on	
  for	
  Development	
  (ROD)	
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4TH	
  CAWa	
  SUMMER	
  SCHOOL	
  
METHODS  AND  TOOLS  FOR  THE  ASSESSMENT  AND  MONITORING  OF  CENTRAL  ASIAN  WATER  AND  LAND  

RESOURCE	
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Central	
  Asian	
  Water	
  	
  
Partnership	
  &	
  Coopera6on	
  



Climate	
  Models	
  
A	
  powerful	
  tool	
  to	
  overcome	
  the	
  observa6onal	
  shortcomings…	
  

www.cawa-­‐project.net	
  	
  

Temperature	
  Varia6ons	
  

Precipita6on	
  Varia6ons	
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Afghanistan	
   Pakistan	
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hkps://wuemoca.geographie.uni-­‐wuerzburg.de/app/	
  

Water	
  Use	
  Efficiency	
  Monitor	
  in	
  Central	
  
Asia	
   Automated	
  

monitoring	
  and	
  
visualizaLon	
  
instrument	
  for	
  
sustainable	
  land	
  
management	
  and	
  
decision	
  making	
  
and	
  program	
  
planning	
  process	
  



• US	
  Army	
  Corps	
  of	
  Engineers	
  
(USACE)	
  	
  HEC	
  RAS	
  and	
  HEC	
  HMS	
  
modeling	
  tools	
  adaptaLon	
  
hkp://www.hec.usace.army.mil/
sonware/	
  	
  	
  

• USAID	
  CHARIS:	
  ContribuLon	
  to	
  
High	
  Asia	
  Runoff	
  from	
  Ice	
  &	
  Snow	
  
project	
  adaptaLon	
  	
  
• hkp://nsidc.org/charis	
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International Basin with  
Numerous Jurisdictions 

•   2 Countries 
•   3 States 
•   1 Province 
•   Numerous Counties and Rural 
Municipalities 

USA	
  

CAN	
  

The	
  US-­‐Canada	
  Red	
  River	
  Basin	
  
Commission	
  
hkps://
www.redriverbasincommission
.org/	
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Researches	
  Organization	
  for	
  Development	
  (ROD)	
  

For further information please contact us:  

info@rod.af    0770 444 333 
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GIS 

GIS-HAZUS MODELING 

Precip.	
  Data	
  (Snow-­‐Rain)	
  &	
  RS:	
  GPM-­‐
GPCP	
  (GEWEX),	
  MERRA,	
  MODIS,	
  

Radarsat,	
  Landsat	
  

RS	
  data	
  processing	
  	
  	
  	
  	
  	
  	
  	
  
ERDAS,	
  ENVI,	
  PCI	
  
Geoma6cs,	
  ECogni6on	
  

Field	
  Observa6on	
  -­‐	
  GPR	
  Snow-­‐Rain,	
  Soil	
  
&	
  Land	
  use	
  (hydraulic	
  conduc6vity):	
  
Spring,	
  Summer,	
  Fall,	
  Winter	
  

Input data for modeling: 1) Precip-SWE, 2) surface water-snow coverage, 3) discharge, 
4) hydraulic conductivity, 5) water level 

Output: Surface water coverage – Discharge-Precipitation-Water Level 

Result users: Disaster Agencies, WSA – Flood Drought Disaster, Local Communities -Municipalities,  Nat 
Resource  Oil & Gas Mining companies, MASAS-X (Multi-Agency Situational Awareness Systems) 

	
  	
  
Dynamic	
  Hydrological	
  

Modeling	
  
StaLsLcs	
  
Finance	
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AutoCAD	
  

Engineering	
  works	
  

Previous	
  
works	
  



 Geodesy Polygon NU	
  

	
  GPS	
  R8	
  GNSS	
  Trimble	
  (
hkp://www.trimble.com).	
  
	
  LEICA	
  hkp://www.leica.com	
  	
  

GPS	
  

17	
  



DEM (Digital Elevation Models) 
DSM (height of the surface objects above the mean sea level.)	
  

DEM-­‐DSM-­‐DTM	
  

Bathymetry 	
  

DTM (he earth height without all surface objects, including vegetation, water bodies and 
engineering constructions)  	
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Model Parameters! 

Hydraulic  
Modeling 

GIS Streamflow Precipitation Topography 

Hydrologic  
Modeling 

LU Soil 

Modeling	
  Tools	
  

Disch/Time/Peaks 

Model Parameters! 

Hydraulic  
Modeling 

GIS Streamflow Precipitation Topography 

Hydrologic  
Modeling 

LU Soil 

Disch/Time/Peaks 
• HEC	
  HMS	
  
• SWAT	
  	
  
• MIKE	
  SHE	
  

• HEC	
  RAS	
  
• DELF	
  3D	
  
• MIKE	
  11	
  
• iRICNays2DFlood	
  
• IFAS	
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Data	
  Sharing	
  and	
  Dissemina6on	
  
•  Needs	
  

Web	
  Geo	
  Portal,	
  similar	
  to	
  RRBC,	
  data	
  for	
  modeling	
  

•  Challenges	
  
	
  	
  	
  1)	
  high	
  resoluLon,	
  1-­‐5	
  m,	
  DEM-­‐DSM-­‐DTM	
  	
  
	
  	
  	
  2)	
  discharge	
  gaging	
  data	
  on	
  the	
  country	
  borders	
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Engaging	
  with	
  Policy	
  Makers	
  

•  Desired	
  Audience	
  	
  
– BS-­‐MS-­‐PhD	
  level	
  students	
  and	
  researchers,	
  ROD	
  	
  
– Ministers,	
  River	
  Basin	
  Commikees,	
  Farmers	
  	
  
– Advisors:	
  RRBC,	
  ISTS,	
  IWRI	
  

•  Challenges	
  
– Transparency	
  
– RRBC,	
  ISTS,	
  IWRI	
  	
  
– RS	
  &	
  GIS	
  &	
  Modeling	
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